Multiplexed optical coding nanobeads and their application in single-molecule counting analysis for multiple gene expression analysis.
A method for fabrication of multiplexed optical coding nanobeads (MOCNBs) was developed by hybridizing three types of coding DNAs labeled with different dyes (Cy5, FAM and AMCA) at precisely controlled ratios with biotinylated reporter DNA modified to magnetic streptavidin-coated nanobeads with a diameter of 300 nm. The color of the MOCNBs could be observed by overlapping three single-primary-color fluorescence images of the MOCNBs corresponding to emission of Cy5 (red), FAM (green) and AMCA (blue). The MOCNBs could be easily identified under a conventional fluorescence microscope. The MOCNBs with different colors could serve as the multiplexed optical coding labels for single-molecule counting analysis (SMCA) and be used in multi-gene expression analysis (MGEA). In the SMCA-based MGEA technique, multiple messenger RNAs (mRNAs) in cells could be simultaneously quantified through their complementary DNAs (cDNAs) by counting the bright dots with the same color corresponding to the single cDNA molecules labeled with the MOCNBs. We measured expression profiles of three genes from Lepidoptera insect Helicoverpa armigera in ∼100 HaEpi cells with and without steroid hormone inductions to demonstrate the SMCA-based MGEA technique using MOCNBs.